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S2 o -otcffl^fcy 




1 

mum. 2 ] tJ!2*S©«^iS l/iEfil iStF^-T S 
#9 1 KS3S&© y * f A-iXlKfe. 

-$-£§§#31 1 75M2 OC>-r*l*> 1 ^KfSiK© y A_ 

i>tn*> i wests© y 9- v A-^wft. 

[S»#3B 5 3 HflSB y A £J8tcK*£ 

r sm$gi i ftS4 ©i>m* s i ^K^ts© y *v a- 
nmmwiEmmmmomkv 1/10 «-rc*s c 4 * 

^<2lJU<Z)£fc£n £*T4I$. 1+ (4nRa/L)#l". 
0 5 «±-C*S C <t *«ft if 1 ftM 7 CDt,vf 

i ^tciBtso y a -^mrfe«> 

y A £ &BIJ:Om«*f*»«rKWteC 
y*$Ar3eWfc 
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2 

6 (D^-rnfr i ^cciBigtD y a^mi*. 

[B»*H1 1] tWBy^">At^A«rffi&ttt^^K7C 
^6&**«eWt#~* S3, fig. 

T5gt*3H i nm6 o\<*Tftft 1 3icciatt© y *v ah 
[n«3s 1 2 ] mBftcojirocEa ^ fcwcwo 

io iS^SSWWB^ xX, xX-t^v^ *X-i8 
6*«3hW SCi t * 4iff3<35 9 &CtB3K<D y 

^wiwr6«^^**c 4*««4-r 1 

20 2 KfBtBCD y ^ "> A -;X«tfep 

•5A5c3R**ffL"C^SC t*«F«4-raHi«ffl 1 ice 
Hoy ^•jASXMft. 

[it«3K i 5 ] ureMHintf . ^«^tcjg«?u^ 
y^»>A^*>*»r#**9E*c*ffflL/fcy^ 

tix^* c t t««4-r*iiwoii 1 71M8 oi^-rn^ 1 

30 5W<by^^A<t^*ff6>&l>^7C»*flteRfi*i 

utwiv y^^AiAAtffiett^AHa^^fiffl* 

[»*^ 1 7 ] miBm@omS?'ffiiSLiE«B<i:M^*r 

a*» 6 #a s n-c 4 C <b *«« i 1 6 - 1 

[|#3<3I2 0] SHBy^">A4^Srffi&&K7c3R* 

^> ypJt6ft-S«±O^R<D^^ 6J&4 C 4 ?r#Si 
ft 4B *S 16-19 tcfBig^^rtbfflmSo 

50 ^Htc^, fc^^^y^^Ai^Sr^eftl^KTC* 



(3) 

3 

©i!>ft< £ i>l>Ttlfr 1 #£i!!RWK:x •> LTJt 

mmm^tt}^ nfcfts* * c £%!$©£ -T 

3S 1 6 ~ 2 0 (Ci2S8©®fefflm® . 

%.mm.wiEmm.mw<Dm&<D 1/10 i«tc»5 c 
±zmki.-rzm&m\ 6-2 i Kie*£©«iiy8mffi. 

[II*]S2 3 ] MKfteaB©^m»SP©fiS (CM o 
T, *4>i£W&i*£Ra. tt£ft«L. ItSLgfc 10 
►)©dJ©&£n£-r£B$. 1+ (4nRa/L) #1 . 
0 5tU:-CS>.5C<!:4^i-r-2>fft^3Sl 6~2 2SCI2 

*c©«iftJB«ffi. 

c £ zmm t -t zm&m 1 6 ~ 2 3 Kiai£©mmfflm 

89iEy^A£^£fl;*:&Bi7G3R*i 

*^^->a, x ha>f£A. yty^A. ^';3> t ^ 20 

A7;-)A, XX. IS. -f>^"?A. ffiiS*>6iSJK3<T 

2 1 (css^©^jt^m@. 

[8*312 6] WiTieU^^Ai^^fP^&t^HIS; 
^P.fiES«mgW*5-5'^^. ». *B. 

St. a'-Ol/K J»OA, 9>if^>, -tyX? 5 
>. fr6»iR3ft£-««J:©SS*t-e*SC££!|f©£ 
-rSIS^ 16-21 (Ci2S8©S?fefflm«B. 

[ig^ 2 7 ] me a«©a*ff<cm u /d«D«£© 

flSt,>3£SWI#. XX. XX-tX^X^. ^X-iS 30 

ffil8-y;us-0A-£-&. sa-ais^. *ks 
■5 A- jg« tfc»f&£ WSSifS^** r*s§ $ Ht 

6«fiS$ *iT t» 5 C £ £!$&£ -T -SIS*^ 2 4 CtiatS© 
j&Lft^? v&®ffi> 7}iy*i,7 4i< x J"J3>«M1, 

^etcaste-r *i«#?-c* sci £ -r snt*3! 2 

7 KiB«S©®fcfflm®. 40 

[ mm 2 9 ] -mssEMimr *>iEmm®imv y * 

0 A7c££^S l r t» s c £ £ T 5 iit#3i 6 CCgS 
*S©S?feffl*ffi. 

•tf &&miiim L ft l »MUMHRS fcfct¥^fcJg-C&£ ^ 

nTt>6ci*«fcir*«*«i 6-2 3Kse4S©m 

[ISiJi©l¥lfflft»W] 

[0 00 1 ] 50 
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4 

[ggLt©fiJffl#in y?9A*ft&CCJ§b> 
iy^^A^X^ft(CKU. #K. *Ett*©ll9>Bt/lC 
«fc -5 1 2> y A©^^ K h (tttB§tK3§g) 
©2fe££W;tS C £ #"Cf 2gSt6©<&T£fl>** C £ '# 

pjeeft y * OArftsMMcm" *. 

[0002] 

[fi£*©&«5] as, *^nnc#£nsco,©iiMc 

"Cl»*. ^*»«fttftE«ttft'£tflW8*-C»6tl 
*Kfl!o-CCO,*«»iaS*l*fc«Mffcft^c*««Bf© 

•^.'J>^if-5CL£*!ffiPi$mo&^. 3:fc. CO 
x. NOx. SOx, ^{fc*Sgft£-*^tf^^^CCM 
to5 £Uton5!B«49flfl Lftt>S«S«)4i©fc«)©8 

[0 00 3] 

[»?i*t««Lj: iEmttQQMmi 

©Z>£o£0-C. V^>»A^4->«JinHI:^«KifA0 

a v y ^* r-m y 5 1 "i^A 3(->mffe©pg%*5ji 

^KKtt^*V^^A«|pMKDWft-C**. JSx 

fflt> Si«^fi© A*«4B3te»&JU WfcaW ft 3 ti 
Tt> ^ £ t*(,»Aftt». y ^ •> AZUJCS}ft«^«NFfCftffi 
±K«tttt'J^<» A*J«rHi-r*»^****. C©iati 
SB£m©MB£&*t§^*i**. m&tav* 
■JASIi (-^XS?6) CD3iE»tt3lfflib6JftS*iTt>tt 

uiio^ioit ^s^©^0ilL(c«t^rs*b. 

^©^JKHJCft*. y^^A©^ h©2£££ 
WA£C£K:iSttLTt>ftl>/c«>-C*£. y^-^A©^ 
>K7-f hsWuSftlz-C. «®£iE@*s®t8-r*£mjte© 
Hfo x* ^- *i^©gi5»rSB#ra-c?H« s nsfcto. 

^X«r»*OSJ6rt©rtBE3WS* "3te0r*«^3W& 
5. IvrWcl/Cfcf^K^-f h©SRSB®^KJ:5« 

[0 00 4] */c. y^^ACSJStti&W^^K?^ 
h©ISSfe*ffll^. y^^A-TJUSx^A 



5 

[0005] ftffiK "J ^^A^^iSffltSWi LT 
tJ. fc£ AtflWBIBB 3- 1 32 6 4#&$B. #0§¥5 
-473 8 1#&3L WHY 5 - 1 9 0 1 7 1 

*g!$-e £ ft < a -> fc. 

[ 0 0 0 6 ] #P§H36 3- 1 1 405 7-*&*fc 

«l±©»6*^***£l/fc*S**>w3h"Ci,»*. 
^sr.'JAOBS, J: 0 y^Ai-^^feftLfrl* 

©A£#£c. *»ajwttt*wrc#ac<tt*«**« 

[0007] KK. 1#RPP5 - 23458 5 
y**AAM*»6&&«*©*WK. VPVA&MtO 

6» ^tt9S«r*&y*tf A^B2Sft«K:,i:*)ffl* 
SR. JRiSI^ < *)'&l>* fMTS*telteROlft«f^»***«)i' 
±»UeJ:9K::ft«©as»fc*« 
tt©*****^ F 9 -f h©*«U©«flW*9iE#K-C*tt< 

[0008] Sfc, JOURNAL OF APPLI 
ED ELECTROCHEMISTRY 22 , 
6 2 0-6 27. (1 9 92)KB. gl*i7f> 

y©SL/c7;vs -^Afi^eSsscfflt^c y ?oj*=.-X 
ejus * r « o sb r i *awt ©*s o * l» "c t * 2 - f a e 

*©*ffiB«'S>ttTi»&ir>. c©«i:5tc. x*;U=P-g 

[0 009] <»B©Btt) ±&©W«£* 
[0010] X**"H«?a«tl»©y A<DtFfffi?§8? 

5 y •? A-^m?fe*ffi«-r 5 c ± * gff> <fr 

•s. 

[0011] 



4) #g§¥8-5 0 922 

6 

±iegw**R£-r ; 5>*^©mjtffl«®B. 4>& 

< £. "J * ? A ££&«flF *:£JPi7GSS <t y * A 

[0 0 12] *?t, © y 3^ AlSliB . fi 

g. •feMi,-*-. IE«i. *S?St*S< t >B*JBitt i &d>& 

ifey^^At^^fPS^TC^i 
10 tt6ft^£J5S7G3£=&#(SS«£ LTWU y*$A&£ 

[0013] ±iarasiS : &»?^^' vi < . & 

gflBfr&sfc/ci&m. y^^Ai^t-rs^Jii'J^ 

■?Ai^{fcLttt^S©a^tLtefiffi*ia«JKffiffl 
-raciK^^-C. y*£A©?*>F9-f h©#S£#ffl1 
* . fi*#© y * f A^Xm?ti!*sf# ?>h5Ci * J&Wft: 

[0014] iP^. ±EM«^B. ft®. ■fe'tP-* 
20 iES. «fi?St*£t>B1tB?i8L «ft^-^*ii>ft< 
i 5 ^XS»(Ctel>-C, affi* 5 ^ < i fe y *t> 
At^#*^5^l7c5S<t y^^Ai^^^^l^ 

6 fisnj© a^ist?-* 5 ? 1 * tB s n-ci, > s y ^ •> az^jc« 

»KJ:»)IW«"C*4. c©J:5Kl»«(l*a5«:y^A 

bs© y ^ A©^TtBSje^ «t ask^ tatf «sw>«4-c 

©. ISSfSB©©T£**P*£C£* 1- C£S. 
[0 0 15] ^e.tC *«W©fiffiB. mSl^iSHE 

[0 0 16] y ^^At-^^^Tu^^^s^e-c 
B. ^KJtcy^^A*i*TiiiL'-^ J (bL)^SRL. »^B# 

«»„ C©{ft*9fbB. SlCt§©5S^. 5 7*")A4A4«lf 

•55c#s©??arrs^g«®rfi«>ffi^tcec?.„ 

5C4K45. L/c^o-C^ ^©mf^EijlLiEei 
40 Stl^T-S^SSPS® - C , -'3 1 ^Ai^ ; &fP6at<^IS7C 
#R©^W^ ; &iS©-2>C<»:tC«fc^-C > fRWt^Kfcy?^ 

»m«6©ffiT* J; 0 mu? h c t *j-c * * . 

[0017] *#6B^©fiS*. 'Jf?AtMS 

f¥**K5E«*d«r*«i*tt©«w*. fsssfl-c. y 
5 1 a i ££#fp e % 1 >&js<Dmmmttci&*3 a rj& 

[0018] cci^fefigt-raci-c^m^©^ 

i)At ©^f b(C cfc ■& 18? » <!: )S!tmB#© y * t> A© jgffiK 
50 J;•5IRi3l©^9JIl/*>6^at•&g^^* 1 l ^ Pft^l■c , **■. 



IS jtgSRtf 'J 9 A <t 6. &(, >&B7u5R©iSlS© 

ttffflTCJffigU Jftt£ts«tl»JI&{C 
«. ^»*£«»©**fit»ffl* 1 -2 5 wt ksa 

wmmt bra. sa?g©/hs t> &©©##««??££« 

#USl>©rSfi©-r>fcr--#'>;*4Tlf s g(r>. <t0» 

*t/t>wt«tt*r©wra«at. o. i«-pc**. 

[0 0 2 0] gfc. igmt§8Wt©&&«. ttfetttitftl 

©**tMWii*ii***>tf s©#si>. 

[002 1 ] «*SS-ar5*5^tCtt. *§S?flJK:ffit » Sttft 

[ 0 0 2 2 ] 3 e.K:gfc. *Mi<DMgtt. K(c4>fr< 

[0023] ^fc. HfiB©. y*9.«.&6**ff«*R 
IflKlx , ^>^pJtg&-SJiLh©^Jl©^^6fiS5 1 

ciKioT, fi^©ifcSM«^^SW^*i^rr -2. c i 
[ 0 0 2 4 ] ##fe||©*E4>©, ';f-5Ai^*fp5 

* j§iRW(c j. » * > * o x-^motmmm * j»ae> * c t 
winosiett**«>jtK<E>«asasK*Tif . ^stms 

[00253 iaei?B«*swib«ffiffl%iS»temffigB 
u «s&sfiaaf*:Ts*. y^A©?^^-/ has 

«E©*fl5ft:gP©itaS© <&*lij*>e»&^#£T©) * 
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. Ail3Rmax©l/2i«>iWI3i©i%, t 

[ o o 2 7 ] *sa®©3naaj©^m^cc*t-rs 

SS|5©®m^©it3W 1 OfclTiTi©**** IA>. ftt 
tot. flffi&H©^SSKD?S3Rmax©l/2.£4>4y 

(gw*M3 id*, msa®iE«i«ffira©ffiSi© i / 

1 0«k9:*:SC>*B£-cfc. SSiaJ©m^gSi*«PSSI5© 
Sfll&ftj:r>'*&i>Wd«:»:. 35ea»cmStfjlif;tgi* 
io ttT«SIM££tt*#<&<5«i:t»©-t\ ^WSKSSgSBlc 

[ 0 0 2 8 ] X. ftS«®©^^^SP©*m^*5^-t 

5 la©mSa®4S 6 3 ft S «t 5 Kfi^cBS R m a 

^T^&£#JS;t/3t^SJE£ritSi6fcy ?QJ*<0-?> 

KiEffit*HB)-rsfts^ffi©»«#w©ffls (ft^iij* 

20 *>&g!iS£T©) SAI3Rmax(Dl/2 £#'CnI£¥ 
^flSRa<b©ll<t. ^©tM^WHfriCIHIK:. * 
SSft©4BH*W.fc. o*DfiSSB©^S<*a5©fI 
3©ft^ig3*e.S/MS3«rgH,>it4>©© 1/2 i4"'C> 
*S¥^taS4©H*«. fiSSlffiiiEffigtSfiaoffiBI© 1 
/l 0fen r 4Ofci§£.i1f^*JV§Nfr*U9&<fc*C 

[0029] *«w©naaffi©a»«^sB©ffl3 

LSfc0©0j©»*n4-r*l^. 1+ <4nRa/L) 
30 #1. 0 5 «± ittSfJfelA*. 

[0030] KKftKKtftttOlMl. fiSI^x 9 * > 

fc. 3c&SmT©fiS©aMffl S i •!>■ Y ^ ^»^©tBM * 

SRa. sj^g^L, »jjefiLafco©aj©a*ni-r 

5^f. 1 + (4'nRa/L) #1. 0 5«±, »*K 
«1. 1W±, «t«3ST2b<lJl. 2fet±H:r5Ci(c 

-sP*-h (EC-DMC) *5l>tt^dtl/>*-ii-; 
h-i/xfj^-^- h (PC-DEC) 

J8{c*-?7 9<fcy^>>A*sJRLfc«»ffi*ffl^. 

So 

50 [ 0 0 3 1 ] X. *^W-CtctftS©*mSPtC, ^IST© 



sc»bt* as mtn<om 

©SSifcflijt. »«fc©W»*«mwe«c*. 
[ 0 0 3 2 ] 7.. jE«***f * jE«Btt«K 'J *9 A 

Sio^fWiTfcn?.. ®ife©*&a:B#*>6. **y* 

©fflJ«iKiS8#:^ft<. &«(^6©iEffi« ! B»S©»8£* s 
[0 0 3 3] SfcS6«C. f^flffifc. 

gfl4b«:< < ft*K ffitttti;9 1 ^A*ssiSL.-ctk*K:S 
#T£ft< ft&J^^^SSft*©* 1 *^- ^S^"^ 

[0O34]OT> HiH*#JIKKc* J &. *«M©y * 
[0 0 3 5 ] 02RD t 03CC. #££BJ©i)=^A 

ibfc. 07nb-ci>ftt>a*. *iiw:«ik**MW 

S»£W:0 2ELtf0 3 (C*5^"CI3®±©®©±a5K-t2^ 
[0 03 6] 02 (a) Kw3*a*ftffi». y^A-fc 

1tJ£Sft/c:fi®©*§£-C*&. 132 (a) K^SftSft 

ft*B$tc «*«?&*© y*s a 

*>ai*w?£*«:ifc£B«*ft. icas-***. c©2Ss«k«j: 

Mtswi 02©j»wtay ; ms^^-rs* J . » 
m^tcu *^A<t^&4ft&ftt<>£iR7G*©Ji 1 o 1*5 

*JA-?fc'J *->A&A&*ff*$yil5E****f **** 
1 0 2©m^®#^©lB]g#ffl*£ttSC ifCft*. 
[0 03 7 ] 02 (b) fCTRSftSli®*. 02 (a) 
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©*f JiX©:ft8B©3lBtC y -5 A t £££fP £ ft lr>^«7c 
3SU oe^ESLft:®^**. C©»#. 02 (a) 
lC*Sn2.«5S;©»®©Ji^«fc 0 MfclfflMBKBB L/ 
fcy *-?A<fc£:§£l:{'F<=>ftl.>£)l7c3U 0 6 tCjCrjT. 

^4>sstiHbwg£gi>;&fEam-c\ M^is)©mmti©i£ 
[0 03 8] 02 (c) KTKsns^®*. y^fAt 

^^•S^ISTcS^^W-r^^SIW 1 0 3 tc«* 
fi»Sfll 0 4 4S^L/-Cig3tfiljl 0 5T?y^At££ 

4^w-r-5Wc«^©fc© ; feffl^-s©-cft<. sfti* 1 

[00391 02 (c' ) (c^sn?>^s«. 

i^*^P.ftC>^ll7C^*^E£-2>««a5t* 1 0 lOW 
20 HK. 02 (c) (C^3ft£:fi©£P«ftt£14Jl ; &^f!X 
L/fc*>©"C* f J> C ©*&tctt±Ta5K»lSi UT-ir^- U 

ffl{c«Sttli*RW4IB2 (c* ) KwSftSMOtt 

ansa, ^^•-f^^fjnigi^-fe^^s®^®^^©^ 

[ 0 0 4 0 ] 0 3 ( d ) KthS 01(a) 
©1tfiS©m©© 'J 5 1 ■> A <fc£££f£S&IS7U*&SW? 
SSPttl 0 2i y^Ai^fcff&ftt^JRjaftfefc 
30 1 0 1 ©RB(Cf*tf$©iSlr>3i«tttB 1 0 7 « 

gaw/£ftg-c*s. y ^^At^^fps^Ti:^*^ 

^TSgPW 1 0 2#3£fifcS-!M ^ Jl/T ©E'SSHXiffi-CftSi 

i 0 7ttiti5iu *«B©ffirr*±o»**ci*«"r* 

ttl 0 2©«BI?S I t" s -©llft^*>W±1'SCi^t?*-S. 
[0 04 1 ] 03 (e) tC^S<a^S®«, y^fAt 

6**^ *AW7E«*«*rr saw 1 o 2^®5t>'MSi 

K'J ^•^Ai^^f'pe.ftl-^JlTC^l 0 6£iSgU 
40 StmSP^fS^WiSoSSS^IB l o i -cmzi>tcMWv 
$>5. ^K«f--<i'-'l'©^^'SL/ Ci: J :S - ftffi*®"C© 
IBM t *«»©*«tt©fiT fc . ';^^Ai^?r{lFS 
^Bl7C^*^W1-^SI5M 1 0 2 ©mS?K*-©K^4> . 

[0042] 03 (f ) (C^SftS©©*, 03 (a) 
JCtk 3 ft * 1»R£©ft@©*mgl5*tt cf«©lKlr4m(MI 

1 o m*8i5©*atl©fiT*» 

2 ©«®?jS*^©K?S4>K*±^ ?>Ci*i-c#S. 

50 [0043] 03 (g) tcStShiftltt. y^Ai 



(7) 
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£££ft*£JS7B£<t y**A4£dfe*fl;&ai»£jK7G 
(c) K*£ft£:©SO*§i£eDJ:5tc, y^^Ai^ 

fflt?5, y**A4^4(l:*^^£y*?A<t 

fctt*. CCt, JJBy**A4^*flF*£«l7aR© 10 

>^it¥#g&*i«, W?x 9 ^>y*JRltB'C 1 y*£ 
A4^4flsS^^*&t»tty*tfA4^4flp& 

[0044] H2RMH3 CCTS*3Jh,S«fc 0 aHS4& 

mviE&±wi'-*&vmxK&iBi&&t>it-c. mi 

ltC**l>T. 2 0 0ti£tcy*^A4^4{1=6air>£ 
lR7E»*&J£Sft*93 % 2 0 1 y A4£&4 

f¥S*»5c»*a*r 5«PW^6fiSSJH, 2 0 2 «ft 
ffi, 2 0 3&JES. 2 0 4tt«jR» (WBfflD . 20 5 
tt-fe/lU-*, 2 0 6 ItfiffiMHFv' 2 0 7 ttlEfiBfi^ 
2 0 8«®lfey-X, USB. ©®2 0 2©«J5£W 

H 2 Stf 0 3 CC5*c* 9R $ ft 4»ffiO«Js6«:* *H »&* 

[0 0 45J*JW©Mtt yf9Ai^*fp«4 
«S3R4d»r*«»tU^^Ai^ftff6tt^*BI -30 

aioiiLTfc, y**A4^*fls&a<r>&«7HR#>6 
«**«a*r»36ftr s c 4#a < . jgntg^jt^-r s 

[0 046] <M) *«9B0MH2, 4>*<4*y* 
*A4^ftfls&^5W4y**A4££*ft6ac> 
■^^*»fiRKK4LT*rU y^A4-&£«rfE6 

[0 0 47] SHSG>fi«4l,rW, 

A 4 £ ^7nS4^?f T *©5fcfc 6 4 JB * »J 

©4. fst>5. sect, isafiffiojEffiiatfirrsaffl 

[0 048]±Ry*2A4^*ft4£W7E****r 50 
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rsswccau y*£A±^4fi:*£jR7c3R<h, y* 
[0049] aaryy«>Ai**tflFiAJll 

[0050] <y^->A4^4*fl5&«c^*aijaiW)E 
g> *j\ y?->At^fe«ff-5*R7BR*64*s»# 

w*. ±tey ^r>Ai^4^6&i^JS7caoflffi 

[0 05 1 ] y*tf A&^*tt£^7«©-f*><fc 
y9 L 9A£.^ft«ff6tfclf»ftH7c3ltJ:QiK^« 

*kb, v 9-0 At -&£*<'pz>£m7u$&> e> a sa*t 4 
y^^A^^ft^eftc^TcsRottcDSfflEtcarc 

4KJ:oT. y**A4^*ff4ABB«©-S*y 

* •> a 4 ft&e ff 6 a c^^ji7c^rg^*r s c * *»r # 
a. mum* skccswhsh, s 

iWttftCKJi-jt, HWSCi#t*8d Tate 

i£©iig4iitf> & c 4 cc a 4 . 

[0 052] ffi©EIK*ffi4UTtt. !/^9AA4*t 
fls6.ttt»^5E**d*T4JB*. 

(ft*)-**** !f-^** % *'***y>^ s 

If, iCVD (Chemical Vapor De 
position), i&ffiCVD, ^XvCVD, U 

flrc£4. x^y-^EPiwa^o^ffir©. y* 

A <k*^4ff 6aci^R7ESR«r*fff * >*&4t> 
[0 0 5 3 ] itXDjfm^ y?9A£«&«flF6&l>& 
±«cy*->A4^tffS«5ESB*6J5Sa«* 1 

»*y>^, ffiinjn^s, **tr-A3R# % 

fcr-Ag£» v iCVD, #KEEC V D. ^7X7 
CVD, ^^y->Ep»ja4*CD3-^^>^ tfffiTJB 

jarr4#ffitj*fflr*5. y^^A4-^4^6at^ 

[0 054] <y^*A4^*Srf¥*AK5c«4y*t> 
A4^#4f¥6ai>^JS7C«> y^9A4^feCff5^ 
®7C^<b(>r«, t;U5x^a. ^y^ 
A, tF'j^A, #;Ui">A, xhn>^^A. /^y«> 
a. s/fjax y;i^-^A, fiB. -T>S/^a, 
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[0060] mz?m<DMi<>mnwfe~c<o&%8!><o& 
s> «v*©j*c»«««©jw^»js#fe£ 

^^--ftf^tr-Aj^. iCVD. j^ECVD. 

x * y — >aiBu^c i-(ct^s n^>3 -f > m 

[0 06 1 ] iSBitffic^saJteKBLfcfal^WM 1 

S. Jg^-tCfc-j-Ctt^ ft. Trt-Sx^ARD-' 

[0062] ±i£ftffiie«SB©ttO f s£©«t»»«tt : )Bfc 

[0057] ±iss3&B>j<b L-c*«*#**«i"i-*» si. *K«csRirj-*K»*v*4c i***?* u>. s 6 
*>©**»* u < . fc t *.«. * ie. jjawwi^^^^ewMW'^WBaflEoftfi 

, ;t7 _ i ^u>- 7 -ptru>-t?i>$-^'j-7-. [006 3] yf^At^&fcff 

'Sf*9 9 HIS. ttWD^-JKi^M^mWM*** ft#W§"C»*. 

jni/-ciii««*?!t»-r6o*«»* u». wk. *wgtt [0065] ft»x»*>in*. «**i»ttr**y t 

»«tJWSt»©-cj(i«ft**»6*i*i* [0066] y **A±***ff**ttn*c**7* 

[0 05 8] ±E»»S!& LtflMWf9Xfc«BP« 40 W,»6tl«. 

[0059] ±ib^ssw«. fi>«c < t *>mm& mm. r *> A**a*L?tT^* u **«. 
*«ci*ywr*5. mmmom^t uri*. « t o o e 8 ] y » 

^r**. x*X^> F^*Jk fc£«a©JBtt#»fli * s . W>6n5 0 

■c**. ±fi»«aMs*©tmt L-ctt. =- » >n\,. m. i o o 6 9 3 y *$AfrA**fie&tt«r»*Bji*w«> 

7;l/5^A, gR. B^. ft. «^)x?f>yiiUt. «K. fflt SW. BWtt 

^^-jv «t£*i#if6ha. so i'oWtSK. ttfbffrrMIAX. tt4fc»rft««. r>-=e 
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[0 05 5] y 5 L 'i;A4^fei&fP6&t^JS7C^iL'-C 

B, i»4r*. ^*>, «. M. A. ft. 
K 2>tfX7->, *V7<f>. itstfiuua-v 

t % #tc- ?ir}\>> m. a^. ft. 
*. ^rngptttu-ci*. ±fS5^©*— £jg©taj!»K:± 

f— ji/fcy?-£A£££*fte>&«.»**8IM*£0-c#3: 
[0 05 6] <y?">A4-^*^4^l83C*4^'J" 

s«j5fc&>6fi5t*A®> jjay^^Ai^^ffs^JSTc 

*^WT-6«&*. *fctty?">A<!:-&^*ffiS*JR7C* 
i y A<b^*fP6&<.>^IK7c5R©^©t&^K. 

Hi A *^*<'Ei=>&ti^a©«Sgl5#±K:^ : ?5L//c^ > 



15 

[0 07 0] y^^Ai-^^e&v^iSTc^^* 

mix.? ?>ifWi*®m?z>z ijwsrs 
[0072] mmft^x * ms?j£4>-c2t®ia 

[0 07 3] V?VJ»t&&*i'PZ>&m7vm-C&Z>7* 

[0 07 4] >)?V P>fZi,>&m7Z%tfffi(D 
*§£©x i/jgi LB. 0 A,®£i£fc i'*JMffl-C £ 
S. 

[0075]^5X7X 7 f>y|J, 3--7*^>fm<D13 
Stti?f>yriJST*S. M*4©x 

[0076] <m®<D^ffiMs> *mw<Dm,m<Dnmm 

[0077] *#6W©g€i«®*^?I-r-5.Wf4<!: b"C 
j£, #y ?W71/-> (S&i®©:? x^-n^ft*^ 

i'fcw-rsw^^wens. •€■©&«:«. a 

r#5„ y*3A^*>£jIjrr$Sm£iS®lWtfF 

/cisgBfc^^-rsw^i^^L-cfct. tins 

[0078] <mS©UiA^^> fiSOffiA^^f 
tt. A&©y^A£^%fl^&t>^7u3&5I3gl, 
T&i,simsiJ*6?iiriij-r. ^©fisffiLtctt. ism 

^^i'o^-cs^-rs^-^ffl^en-s. sit. 
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[0079] 'j^^A-^myfe 
EM 

smit. mm#. jEwsum, wmMttH. tsmmtiz 

10 4\ 7tfU>?7 7?, #£'© 

-ct*. mfi?fficcgcS&fc©;W*i,<. fc£*.«\ #y 
?h77Wnxfi/>, 7f< y 7 ^-fttryxT^, #y 

'J -7-, x?|/>-7 , qtl/>-yx>^-^y-7-, 

[0080] mnmtifficw)%<o&&m&-c®m j: < «? 
sgm&©?&tt£o-ctt. fit*. f§t«e. 

>-^tt &tit^ $Ot*;i,. x**/s>M* 

fc<ir©J£Jtmif;ffl-CSS. 
[008 1 ] JESri^ltli. SS&HBfttffttBg&R 
iK{b:B5#-fl2«:ffic>6fi*. a#^JSK{b«J^2^JS 
«fb&©as:&IB7G*<fct/-C«:> SftS^CdiaifeSmi 

30 fS4wr*7c^-c. Sc. y. p. r** 

K, Ti, Zr, Hf, V. Nb, Ta, Cr, M 
o. W, Mn, To. Re. Fe. Ru. Os. Co. 
Rh. Ir. Ni. Pd. Pt. Cu. Ag. Auiffl 

t,>5„ £tc« v m— m&z&i&moT i . V. C r. M 

n. Fe. Co. Ni. C u*ftffl^-2>C i*i*f * b 

[0082] jhEjE«fswnc«. m»&mmtm>m 
■fiifimz\s\<\ >)3"yj»zsm-rziEm£®'g& fas* 

U?*^© 3Ktt. 4cKffcy^"»A. t/cBV^^A© 

^Afb^«rjg^or. hDUni/til(ti]Siifc« 
5„ 



(10) 
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^■T-2>taS«rWr^^4>^^o ■fe/tHf-By*'** 
**«i»*«**ft:a>» #y* 
S^o^nfJtOWttOfeO^ir^tiS. {MB 

Irfc&MMUn:? <r ;UA£^Ufc*B£ict*, ^>K^ 10 
-f hsWKlLRX < fi«H»±K:a**J**. ttBttr* 

[0 084] HfgH 

[0085] *»K©2»K*»WWtil*IBl»a^»* L 
< % 4>fc< 4>2 5 1 x 1 0" J S/cm« 

±*&C£**fl*U< . SXlO^S/cmHi^C 

[ 0 0 8 6 ] ttflHTB. H 2 S0 44 HC1, HNO^tt 
£(DWt* V*VJ*4*> (L i *) iJl/-f^*-f*> 

(BF 4 -, CIO 4 ". CF.3SO'- % BP 

h 4 " (Ph : ) *5,£tfCft6 

KB, *hy->A-f*>. ^ h 77^ 30 

Dor, +^ttK*iK»**1f-5-C*5<Ci:*sa*0 
-*c>*/~ h y^k h, 

1, 2-v^h*^£> v ^nnot> 40 

^y^jUM^r-f F, t?^^Wt^h\ ^ 

*SV&s>. 2-^f;Vrh7t Fd77>, 
tr^F^ r«fb-f*tf. Wb#^#9^ 

[0 08 8] ±esilB* SttT^St. 
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[0 0 8 9] «*«OWjl*l»±T*ft:»K:. *WbT 

#ux*u>**im F*#y tr-jbT^=«-^, #y 
[0090] mt&<Dj&tfRVft& 

b. -^m*^w^^«s©iR^^^--^ ; i:W?aftj^ 

©masses ci^rt a. 
[oo9i] ^4<b^5«, -en-en, mssSfli^a 

£ 0 04 <bH5CC*$C»T, 300i400litffil^ 

i*. 3 o i <t 4 o i bmhsml 3 o 3 & 4 o 3 bie 

SSML 4 0 4BIEffilR«*, 30 5i4O5»tfi 
aST- , 3 06&40 6B3E«fi, 3 0 

7 £40 TliSfiSKi^^- 3 10£4 10« 
Jftift^5>*>2\ 4 1 IBt&ltKv -C£>£„ 
[0 092] H4^H5©«ftOllfl[0— WiUTtt, 
ft«{SW»3 0 1. 4 0 1 <b09BUfcIEffiiS»)l3 0 
3, 40 3-C-fe/*U— *— 307, 4 0 7 £ffeA/CIEfii 
S3 06, 4 0 6 KiB^ii^WIBRiaEALtea, 
tt^305, 4 0 5i«*^»**>^3 1 0, 4 1 

#3 0 0. 4 0 0BH2awa3K:^L^J:^<lSStt 
MK30 1. 40 l©y^">A&-&A*f¥6ttl»*HIK: 

0 0. 4 0 0*co<>©3&5y ?">Ai^«rfP6ttt^K 

[0093] ^c*f, y ^^A«?ft<Dtt*4oH». fe<tc; 

[0094] «a^<?»>y 
whi. #y7s Fttn. # y xjv7 * >®hi, si^a 

Mf^Ci^J^ «CBW6il/CB. H4iH 
(tCtmJ <y*> £<DiJ*>rvY tm^tcfr 

[0 09 5] H5CD*6i»«4 1 lCD*m<tUT 

B, «W«MBII*W<>-fe* 5 » ****««:fflir>5 c 

[0 09 6] jj-S 
HI^Omi1&CD]E@*3 0 6. 4 06Witt?^3 0 
5, 4 0 5OWI4iUrB, W«c 
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[0 097] @4<!:05r«IE©t&3 06. 4 0 6^1 
[0 098 ] . 

o/cito^Siint =ta. io 

[0 099] 

[0 100] (SCMfll) 4tS&«A^nwacH4K:^ 

5 0 S*p>CC5FgLfc5 0%~5 0%©^£>-T;U 
5 ~ S a££?§£ 5 w t %<o*Mi b# y 5 

K«brms3 o i iittiu/c a 

0<fc*i!ljefi8 o $^n>KS*ur,.JffinoOj<o»:tt7 
[oioi] lEmzvamt lt«, mc»Mb^:/*f > 

£Haiy^9A«l : 0. 4©Jfc*-C«dLfc«. 8 0 30 
0 ttM Lt'Jf-^A - viz*/ >BMb«!*W« L/c. 

^o^3ii (wt) xt#y7 ^{fcfcryr.y>» 
5w t%*ffl-^bN-^^;u-2-fay K>£8ajnL 

LTiE**JB*t,fc. 

[0102] SIBKCCl** +»tC7k»*^SL//cX^ u 
(EC) ± So* h h (D 

MC) 0«F«R^*JKCC, H7trib*^»y^^A** 
1M (mo 1/1 ) »JKbfcfc©*fiSIBLfc. 40 
[0 103] -fe/t ^y^ot^W), TNI 

[0104] ttfiB* (mr^^wwatft^ 

«6*fERLfc B 

[0 105] (^35SW2) ^gi^Ii:^K#ft04k:^ 50 
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[oio6] fta®ra*&T®?atrfT 

305^a >«©7 ^ 5 - •> a?§£ 5 %©*Mf b# y ^ 

[0 10 7] -fe'lU-frtCi*. W#2 5 5*n>CM*U 

[0108] MTtmmmi &mkci/c. wmzm* 

[0 109] «Siiafi:^ffl^H6tC7S 

coiio] mmrnz tmmvmwmLtcnmvm 
nm&mtctf^zfz&Mm- 3 o*cox^+^recpcc 

[011 1 ] ciTBXMMi &H4Kct/c. wtt«tB* 

[0112] (SS»«4) 1*»£*ra#1B*fcB4fcij* 
LfcWBSBfrSfliSStf) y AZ^MHKfBK L/c ft 

[o 1 1 3 ] *r, McE>fW*«T©#«rfT-afc. 

3 0 5^P>^OT;U5^-^A|g^5%©^ *fb#3RK 
7)<j8iffifcaLTa®^x^5 1 >^LW^ gfe#«jB|L 

5 Oi-Sjt-hfrO&frOm* ?**JSL, 150 *C"C 
«EE*fc« L ftifft, *«ffl<PStc *X-exv * 
^^^y>^-C5 0 0^-/y-h;l/©«*TJBlsjcL. © 

s*fwi/3ft <«*y^Ai«3fc*ffi6a^jftai7c 

i*tf6jT5S@aM<DM*fffi'CftffiflL/c^ffiffl$75S 4 43 
[0114] «Ttt*»fcWl iB««:ur m 

[0115] <^ss^5) wttmsLtfimm^mArULTik 
Ltcwtmmmm&v y l/c. 
tone] tf, ft*©fHH*erF©*iBrff ofc. 

3 0 0^ ^a(Z)7^^«!?A© : *s»a<o#y 7 vit 
89:5:3: 3©SgttTH^L, N-^^;b-2~ 
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tray K>*ssjmi,T^-xh%KSU 3 5 5*a> 
^-(cn&ut, i 5 o'cvms^m^i o 
[oii7] wr^SiWi £pj«m:i/r. m?fe*Ji# 
[0118] (mmme) mi&tm^L^m^mA^Tr: 
[o 1 1 9 ] sr, ^^^B^WT^Ba^T^/co 

^^l/^^O^^^^^StC. 3 0 0 10 

u p-^^vx^-c^il^-^s^ur, l o o 

[0120] 20wt K&ft^- ? erjl^*«{BK: 5 

-SP£~ * o^*^ i 5 o ct$s 20 

[0121] «TttH«0»l £H«fcL/C, H?fe£3I* 

ire ft:. 

[0 122] <JW«7) «aitttt^B*«fcH4*C7n 
[0123] Sf, H*ttli«o^h^7^ni^U 

WRL/te*BttTO©iS«*JWP^. «SET1 7 OCT 
y - h ;i/ficD y * * a ^ * >aiiftttK*£iatta Lteft 

[0124] etTttsatw 1 ira*fcur, mm*m& 

AL~Ctc 0 

[0125] frte. JbsSHSfcM 1 9<DIE«HS«JHK: 
[0 127] (HSRWl) WII«l©ft*tC»*'C3 0 

^a>/|(D7;i'^OA®^w, XteMElliKiS 
4tc^U^OT^M^^mva ; &^S«l 4W«tt*» 



>J^T\ ««St0. 7 5^n>«TT*ote. CCD 
[0 12 8] (Jt««2) ^SSWlCDfiffitCS^XH* 

[0129] *r , nwDfaitJerro^airfT 

2 5 0^ yS/»fiD4 0%-6 0%0-9^^-7^5- 

100 CTfc«l/fc. WC. 7 0 0 -CO^ET-C 
«M*S*fc. 5w t %<D*BMb*7 'J £A**a«C 

[0130] araxmitmmKvx. 

[0 13 1] (XttfMS) <mi«fi#H#fcB4«:7R 

[ 0 1 3 2 ] *-*\ McMwtJenF©**^ 

3 0 0^ » S/»©5 0%-50%©yf^A-T^5- 
•5A^#t&: 1 5 0^ y^»0"7^^A©: JSta 
OT-fe^JH2;!/D-*X?:4 5 : 45 : 1 0<D**JtTS 

5 5 i?a>m<D-y*r)\'(Dx-*rXJ*y * 'US tea* 
U a-;^i/^ltiffiI^-Kggffibr, 100 
CTttttkLfc. ol»"C> 7 0 0'C©jWET-C«BS# 

fe. 9ccc* 5w t%cD7kK{b^y *A*j6«tc5»iaa 

[0133] WTWmfeW 1 tta««:Lr-C. «lfc*:«* 

[0134] <sehw9> «a&«fi* J tt#aia4«:^ 

LfcttKttBaS® y Ar««ll*fWl/fc ^ * a 
Lfc. 

[0135] (Jttt«l3) XNlfW20A«(C*X.r£lT 

tCH4CC^Ufc«»»r^ao*Jfc*^»fll2 <tRI«tt 
*J«Tflp«Lfc. 35«S^^r^ 
h»*TiU=f>^T2 0 0 0CT«i«HlLfca. 9c«S 

9*5 v t -i n& *. T-fe*u>^»* : #y?*fbey 

^f>^8 2 : 3 : 5©g*Jt^ifr&U N-y^;b 

3 5 5*n>»©«l6K:lMtU- 

ccsaior, l 5 oCTMEiasur 1 1 o a 

[oi36] y Ar^Wftcpttffigg 
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[0137] *JU|OI<Dftffi*. iESi£«3flfi#>e> 
ftH;*ft*®5V§:fi£fiSIK:0. 5C <§fi/B#R3© 
0. 5<g©®£) ©3EScm. 5tm©*7 h*7mBE4. 
5V. 3 0»CD{+3S^lffl. |[iO*7ht7lE2. 5 

tt. 4b4mXSSHJ - 1 0 6M4ffiiWi:. fc*s. 10 

[0138] ##6IB©:fl©£^Tfl3!Lft: y3^Afi* 

9 1 
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[0 13 9] mjfc63&-C£*J:McSI;6gfl|lJ&>6 9 
iitf&flll. 2©itt«P6. *^©^e%fflt>/cz:^ 

fc. ^m^69£tt$#fl3©itii£*>6. 

[0140] 

[an 









ns£^j i <D-#:mm 


1.4 


2.9 




1.6 


3.2 




1-5 


3.7 




1.8 


3.5 




1.3 


3.3 




1.4 


3.6 




1.4 


3.4 




1.4 


3.6 


3l$fefll9©r&iS*fe 


1.6 


3.9 


JfctgM l or^i?fe 


1.0 


1.0 




1.1 


1.3 




1.0 


4.2 



[0141] 

[0 1.4 2] *«WKJ:ti«. 3t£fc®$©y*>i; 

*i"C#S. 40 

[SE©ew«cift?i] 

[0 1 ] *«W©-&Wb<D»att— «*»9!T*fc*> 
©«E^W«fEgSf*S. 

[02] (a) . (b) . (c) . (c' ) «**##6 
^©^©STS^t-^^SiHjr^fcfcO^^mlglr 

[S3] (d). (e). (f). (g) «**:£268J 
©©S©^fjaJ5c-M*i^^?g■r-5/^:^t>©^CW»^®lax , * 

[04 3 *®S«¥l!m?(fe©— W=&IS^-r-5fc«i)©«BS so 



[05] *;W5;Mg>infgS^?fe©^£ISB^T3fc 
»©miBS8lfM0-c*2,. 

[06 3 &&&&&& fmrnmommmo— m*%m 

[073 Sffi^E©^mf*S|5©aiffffi 3 <D&*m 3 R m 
ax©l/2<!:*4>i|§¥*Jfl3Ra£©S<!:, JtH©-? 
■< V Jl>m$> t <Dffl%<D—ffl l> tcm -c $> 2> . 

[0 8 3 fi^EO^mSikD^'M^fcpffli* R a . 8fl 
SSL. i'JSgL^fcipOlUOfaniSS©^^^^ 
ife t ©Ktfc©— {F^th L/t0T£> -2>. 

tft#©SMli3 

10 1 y *9A££££{1=e>&C^7€S*>6Ji&SSi 

men 

1 0 2 
1 0 3 

1 04 

1 0 5 



CM) 
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10 6 V *VJ*t&&*i'?t>1Z^&l&7Z& 

1 0 7 flicWtiPtt^iMII 

1 0 8 y^Ai*A*fP*Alll7£*4V^At* 

2 0 0 fH^SP 

201 y ^rJAi^^s^jSTcS^w-rswtt 

202 nw. 

2 0 3 IE« 

204 mmm mmwo 

2 0 5 -b^U— # 
2 0 6 
2 0 7 

2 0 8 

3 0 0 



10 



IE688-J- 

[Hi] 
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3 0 1 




303 


jE&rS^K (XB3E«> 


3 0 5 




3 0 6 




3 0 7 




3 1 0 




4 0 0 




4 0 1 




4 0 3 


jE«£4Mt (XttiES) 


4 0 4 




40 5 




40 6 




40 7 




4 1 0 




4 1 1 





[04] 






906 900 Z 01 













iiiiiiiiiiifli 




807 803 806 



[137] 



I 





[08] 



0 

1/100 1/10 1 



BC-DMC* 



pc-rccft 




(15) 



-5 0 92 2 



[02] 




102 y 



101 i ;?'4A&&ft£flF&ft:t,* 




106 i )**j*±&&*ttz>iz^&m7i;m 



102 »J**A£^&£ffc;5& 



101 y**J*±£££fFipfcO 



105 




103 »**j*±&&&tz&m 



io4 t&mmi 



101 »Jf^At^^&^^ 



105 EpH&I 




103 U^^i^i^<fe^6^| 



104 



101 



(16) 
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[H3] 



(d) 



102 y**J*<J:£&*f«& 



A i,!,:. ! , J,: ,!.t !, \. . ..!..,! , ! ' ;:;l-i;!;; ! :;:; ' ;:;-;l; ' -^ L ; ' ::;';V::U ! ^ 



,io7 wv^om^m^M 




ioi >;*-*a££3^£,#i* 




106 U^^t^^^^^^I^ 



102 Vf-* A 



107 ^r^o^t^SH 




102 



^107 fttfSgOi^M 
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